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I (57) Abstract 

I 

A portable music performance device combines an external audio input, such as a singer's voice singing the lyrics of a song into a 
microphone, and stored musical accompaniment data for the song, preferably data stored in a ROM package, and produces an RF signal 
for transmission to a receiver. 
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Portable Husic Performance Device 
Technical Field 

The present invention relates to a self-contained, hand-held 
5 music broadcasting device that permits a singer to sing the 
lyrics of a song to the accompaniment of music stored in the 
device and that broadcasts the singer's performance and the 
recorded music by radio transmission to an ordinary radio 
receiver. 

10 

Background of the Invention 

As is well known, the modern musical accompaniment box, 
commonly called a karaoke system, is configured to play 
through an electronic sound system lyrics sung by a person into 

15 a microphone mixed with an accompaniment of recorded music. A 
karaoke system typically includes a tape of disc player for 
playing back the music for the songs. A person can enjoy 

performing a selected song by mixing his or her voice through the 
microphone with the reproduced musical accompaniment. Karaoke 

20 systems have become very popular with many people, young and 
old, who wish to sing songs to the accompaniment of chosen 
music to enhance their performances. There are presently a large 
number of restaurants and bars that have special karaoke 
nights and charge their customers either directly by a cover 

25 charge or indirectly through drink prices to either articipate 
or simply to watch other customers using the karaoke system. 

A typical karaoke system used in a bar includes a micophone, 
a full stereo system with a strong amplifier system which can 
make the mixing sound full and powerful, an echo generator to 

30 improve the sound quality of the user's voice, a separate 
control unit to enable the singer to control the song 
selection and the timing thereof and volume of the microphone and 
music and the tempo and pitch of the music from where he or she 
stands, and provides a selection of a significant number of 

35 songs. The microphone and control unit both send signals 



1 



WO 94/27282 





PCT/KR94/00050 



through 



a 



wi re 



to 



the 



stereo 



system 



which plays 



the 



selected accompanying music mixed with the user's voice at 



karaoke systems require a third party, such as a bartender in a 
5 bar, to place the singer's choice of accompanying music in the 
stereo system from the selection of many titles because of the 
data limitations of the tapes and discs. Some karaoke systems 
also include a television monitor to display the lyrics of the 
song in order for the singer to read the words during the 

10 performance. 

It is possible to have a karaoke system for home use if a 
person had all the above listed components connected together in 
one place. However, to purchase every component would be very 
expensive for individual use. The typical karaoke system is also 

15 quite bulky when the music storage components for the selection 
of a significant number of songs, the stereo system with a 
strong amplifier to make the mixing sound full and powerful, 
and the separate controller are all considered. The size of 

the equipment and number of component parts make travel 

20 difficult, and the power requirements necessitate standard 
outlet plugs for most of the equipment. This places a large 

limitation on where the karaoke system can be used. 

Another desired use of a karaoke system which provides the 
desired song selection and sound power by many young people 

25 today is to perform with the karaoke system while riding 
. in a car. It is possible to attach the necessary components of a 
typical karaoke system to a car stereo system. However, it is 
not easy to transfer the system from one car to another. 



30 with one system and not another. Therefore, the system for 
playing back the musical accompaniment and lyrics may not be 
easily transferable between systems. 

Yet another desired use of a karaoke system is to perform 
outdoors during festival picnics or at the beach, but again the 

35 size of the equipment and component parts necessary for the 



the appropriate settings through the stereo system. 



These 



Additionally, a microphone or music data storage may work 
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desired song selection and powerful sound makes such use 
difficult. 

In addition, some hones have more than one karaoke system. 
Typically, such a home may contain a main system comprising 
5 separate independent components of the karaoke system wired 
together. This system would generally be found in the room of 
the home where guests generally gather, such as the living room 
or family room or main entertainment room. A secondary karaoke 
system comprising all the components of the system placed into 
10 one large outer shell may also be found. Particularly when 

there are too many guests for the main guest room, a desired use 
of the two systems is to have one singing performance be 
enjoyed by guests in the different rooms of the home where 
karaoke systems are found. However, this would take significant 
15 rewiring of the two or more systems and the different systems 
typically do not provide a wiring means for having one 
performance through one system be heard through the other 
systems. Another desired use of two systems would be to 

combine the power of the systems in one room. However,, again 
20 this would take significant rewiring of the two or more 
systems and the different systems typically do not provide the 
wiring means of combining the power of two systems. 

Accordingly, a system is desired to overcome the physical 
limitations of existing systems such as size, power and 
25 separate component requirements and flexibility for the usage of 
two nearby systems and to allow a karaoke system to be taken 
anywhere the user goes without location restrictions. 

The cost of the desired system should also not be 
prohibitively high so that consumers can reasonably purchase a 
30 home system. 

Summary of the Invention 

The present invention is intended to overcome the above- 
described disadvantages of the conventional musical accompaniment 
35 system, or karaoke system. Therefore, it is an object of the 
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present invention to provide a portable nusic performance device 
in which the human voice and the selected musical accompaniment 
can be mixed and transmitted to a common radio receiver and 
amplifier system. Another object is to provide a device in which 
5 the produced musical accompaniment and the human voice are 
processed stereophon ica 1 1 y . Yet another object is to provide a 
device which can store a multiplicity of songsand includes in the 
device a controller which allows the performer to control the song 
selection, rhythm speed, echo sound effect, and the volume of the 
10 performance broadcast from where the performer stands. Yet nother 
object of the present invention is to provide a device that is not 
restricted to a certain location by either size or power 
limitations, that can be easily transported by a single person and 
can be played wherever there is a conventional radio receiver, 
such as a household stereo radio receiver or stereo receiver and 
15 amplifier system, or a stereo car radio, or a portable radio or 
miniature walkman radio. Yet another object of the invention 
which can transmit the human voice and music accompaniment to a 
home, car, portable or walkman radio with a powerful amplifier 
which can make the mixing sound full and powerful. 
20 The foregoing objects are achieved, in accordance with the 

present invention, by a self-contained hand carried music 
performance device that comprises a storage medium containing data 
representing musical accompaniments for a multiplicity of songs, a 
retrieving device for retrieving the musical accompaniment data 
25 and generating a first signal representative of the musical 
accompaniment, a microphone for generating a second signal 
responsive to an audio input signal, such as the voice of a singer 
singing the lyrics of the song, a processor for mixing and hancing 
the first and second signals to produce a third signal t and a radio 
30 transmitter for transmitting the third signal as an RF signal 
capable of being received by a radio receiver. The processor of 
the device can adjust the tone, rhythm speed, echo sound, and 
volume of the performance. 
35 Preferably, the device includes song identification data 
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associated with the musical acconpaninent data associated with the 
musical accompaniment data in order for a person to selectively 
produce a desired song. The device contains a key matrix to allow 
a person to make a selection. 

5 A preferred embodiment of the device contains a ROM package 

for memory storage of the musical accompaniment data which can 
store about 1200 songs. A preferred embodiment of the device also 
includes an outlet plug which enables additional ROM packages to 
be accessed by the device. This allows a user to choose his 

10 accompaniment music from a large selection stored on multiple ROM 
packages and does not limit the user to the original music stored 
in the device. Users can purchase the type of music they like and 
can trade ROM packages with their friends for an even greater 
se 1 ect ion . 

15 The se 1 f — conta i ned device is small enough to be hand carried 

and be easily transportable, A person could use the device 
anywhere a conventional FM receiver is present, whether in a car, 
home, or outdoors with a large portable radio or a miniature 
walkman radio. The device can utilize the strong amplifying power 
20 of many hoae.car, large portable or miniature walkman radio and 
amplifying systems so that the resulting sound is full and 
powerful. The device can provide a selection of about 1200 songs. 

The performance transmission is not limited to be received 
by one radio, but can be picked up by different FM receivers tuned 
25 to the same frequency, so that one performance can be heard 
through two or more radio and amplifying systems in the home, or 
in other places so that many people with personal, portable, 
walkman or car radios can enjoy one performance. In addition, the 
amplifying power of the two systems can be combined. The 
30 controller on the device gives the performer total control of the 
sound produced from where she stands and greatly enhances the 
quality of her song. 

Description of the Drawings 
35 The above objects and other advantages of the present 
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invention wi 1 1 becone better understood by reference to the 
f ol 1 owing descr ipt ion of an embodiment of the present invent ion, 
taken in conjunction with the attached drawings, in which: 
Fig. 1 is a block diagram of a typical karaoke system without 

5 lyric display that is known in the prior art; 

Fig. 2 is a block diagram of an embodiment of the present 
invention and also shows a receiver with which the embodiment is 
used but which is not a component of the invention; 
Fig. 3 is a drawing of an exemplary housing of a device according 

10 to the present invention and illustrates external control elements; 
Fig. 4 is a block diagram of the embodiment; 

Fig. 5 is a schematic diagram of the sound reproducer portion of 
the embodiment; 

Fig. 6 is a circuit diagram of a frequency modulator of the 
15 embodiment; 

Fig. 7 is a flow diagram representative of computer program 
instructions to be executed by the microprocessor of Fig. 4 for 
carrying out control f u net ions of the embodiment ; and 
Fig. 8 is a circuit diagram of a second embodiment of a frequency 

20 modulator useful in a device of the present invention. 

Throughout the figures the same referece numerals and 
characters, unless otherwise stated, are used to denote like 
features, elements, components or portions of the illustrated 
embodimont. Moreover, while the subject invention will now be 

25 described in detail with reference to the figures, it is done so 
in connection with a preferred embodment . It is intended that 

changes and modification can be made to the described embodiment 
without departing from the true scope and spirit of the subject 
invention as defined by the appended claims. 



Description of the Embodiment 

Figure 1 depicts a typical previously known karaoke system, 
except that it does not have a television monitor to display 
lyrics. The system consists of a central unit 50, an amplifier 
35 51, speakers 52 and 53, a microphone 55, a controller 57, musical 
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data 59. and vires 54. 56. and 5fi. The microphone 55 and 

controller 57 are connected to the central unit 50 by wires 56 and 
58, respectively. The microphone could, however, be a wireless 
nicrophone. The musical data 59 is either stored separately in 
5 the form of tapes or compact disks to be placed into the central 
unit 50 and played or is stored within central unit 50. The 
amplifier 51 outputs a mixed signal of voice and musical 
accompaniment from the signals generated from the microphone and 
central uni t , ad Justed according to the controller to speakers 52, 
10 53. The speakers 52, 53 are connected to amplifier 51 via wires 
54. The conventional karaoke systems have a separate controller, a 
large central unit and large speakers that are not easily moveable 
and require multiple wire connections between the components. 

These restrictions, along with a large power supply 
15 equirement, make the conventional karaoke system a stationary one 
that is not well adapted to be portable. 

The present invention overcomes these limitations by 
eliminating the need for a central unit and a sound system by 
combining the musical data storage, the controller and the 
20 microphone into a single self-contained, hand-held device. Figure 
2 shows schematically a karaoke system that uses the device of the 
present invention. The device 70 comprises a microphone portion 
71, a controller portion 72, and a transmitter portion 73. The 
device is used with an FM receiver 74, that includes a receiver 
25 portion 75 and a speaker portion 76 for producing an audio output 
of the signal generated from karaoke device 70. The signal 77 
is, preferably, an FM signal that is generated by the device 70 
and transmitted to an FM receiver 74. The FM receiver 74 may 
take the form of a portable radio, a car stereo radio, a home 
30 stereo system, or any device that receives FM signals and plays 
them through a speaker or speakers. 

Many common receiver systems will contain a strong amplifier. 
Although FM frequencies are preferred, it is also possible to 
transmit and receive on other frequencies. The system 

35 configuration shown in Figure 2 allows the karaoke device 70 to be 
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easily transported and it is not restricted by multiple cables or 
power requirements. 

The FM receiver device 74 can also be snail in size, such as 
a portable radio, and the karaoke device 70 is not restricted to 
5 use with one receiver device. Thus, it is possible to take the 
device 70 from car to car or home to home and use the system 
wherever there is an FM receiving device. 

Figure 3 depicts a suitable housing for the karaoke device 
70 and some of the controls. Shown are a microphone portion 71. a 
10 control panel 80 having a key matrix 2 and a display panel 7. and 
additional controls 81. Transmitter 73 is stored in the base of 
karaoke device 70. Control panel 80 and alternate controls 81 
allow the user to select a particular accompaniment song and 
change the acoustical characteristics of the signal as described 
15 be 1 ow . 

Referring to Figure 4, the device 70 consists of two parts, 
the accompaniment sound reproducer and the frequency modulator. 

The accompaniment sound reproducer comprises a ROM package 
l.a key matrix 2. a microprocessor 4. a memory 5. a display panel 
20 7. a multiplexer 8. a dual sound source controller 11 and 

amplifiers 12, 12a. 

Various musical accompaniments with associated title numbers 
are stored in the ROM package 1 in the form of digital signals. 
The package can store about 1200 songs. The ROM package 1 
25 is constructed to be expanded as much as required. Inputs from 
the key matrix 2 that are representative of the title number 
selected by the user, and high frequency timing pulses generated 
from the X-ta 1 oscillator 3 are provided to the microprocessor 4. 
which in turn performs overall system control in accordance with 
30 the program stored in its internal memory. The program directs 
the musical data corresponding to the selected title nunber to be 
stored in the memory 5. which is formed by a static randon, access 
memory device. The microprocessor 4 also controls retrieval fo 
musical data from the ROM package 1 by way of the multiplexer 8. 
35 D-flip flop 9 and decoder 10. 
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10 



15 



20 



25 



30 



Further, the microprocessor 4 generates a display of the 
functional status of the system on the display panel 7, through a 



reproduced signals of the musical accompaniment in the dual sound 
source controller 11 to be amplified by the amplifiers 12, 12a, 
The frequency modulator section of the device 70 comprises 
an external audio input 13, an internal microphone 15 
(corresponding to microphone 71 in Fig. 3), voltage amplifiers 14 
and 16, a frequency filter 17, a tone controller 18, an echo 
generator 19, a radio frequency (RF) modulator 20, a gain 
controller 21,a noise filter 22, a power supply 23 and an antenna 
24. 

Audio inputs from the external input 13, which may be an 
external microphone, or from the internal microphone 15 are 
provided to the voltage amplifiers 14 and 16, respectively. The 
amplified audio signal is then regulated to properly select the 
desired waveform through the frequency filter 17 and to further 
select its 'high' or 'low* level tone through the tone controller 
18. The audio signal produced from the tone controller 18 is 
mixed with an echo signal selectively produced by the echo 
generator 19, and the mixed audio signal is provided to the RF 
modulator 20 which in turn transforms the signal into a radio 
frequency waveform. The radio frequency waveform is of a 
onventional frequency modu lation( FM) band signal type. The above 
mentioned amplified audio signal is additionally controlled to 
enhance its differential gain and differential phase by the gain 
controller 21 and subsequently to increase the S/N ratio by 
passing the gain controlled signal through the noise filter 22 and 
reducing noise present in the signal. The reduced noise signal is 
then passed to modulator 20 to be combined with the voice audio 
s igna 1 . 

The controlled audio input signals and the reproduced 
musical accompaniment signal from the amplifier 12 and 12a are 
simultaneously applied to the RF modulator 20, and the FM 
modulated output signal carrying the human voice and musical 



LCD driver 



6. 



Additional ly. 



microprocessor 4 enables the 
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acconpan i nent is transmitted via the antenna 24 to common FM 
rece i vers . 

Referring to Fig. 5, a more detailed diagram of the 
accompaniment sound reproducer of Fig. 4 is shown. The ROM 

5 package 1 for digitally storing various musical accompaniments and 
their associated title numbers has an additional ROM package la 
coupled to a extension outlet lb which allows additional ROM 
packages to be inserted. The use of the external, plug-in ROM 
packages permits as many musical accompaniments as desired to be 

10 accessed by the device in addition to the internal ROM packages. 

The ROM packages can be stored separately from the karaoke 
apparatus and be selectively connecte d to the system, thus 
enabling the user to choose ROM packages according to his own 
musical tastes. 

15 The key matrix 2 has numeric keys 0 to 9 for selecting a 

desired song title number, a rhythm speed controller key SWl.a 
musical interval controller key SV2 for changing musical tone, 
adjustment up and down keys SW3, SW4 for adjusting the rhythm 
speed and the musical tone to the desired value when music is 

20 being played and the keys SV1 and SW2 are actuated, respectively. 

The key matrix 2 also includes a reset button SV5 for 
restoring the system to its normal or initial state when the 
operator encounters troubles in operation or makes a mistake in 
selecting a key, a continuous play key SV6 for continuously 

25 playing the accompaniment music stored in the ROM package without 
further selection of a song title a ROM package selection key SV7 
for choosing any of the extensible ROM packages when they are 
connected to the extension outlet lb, an echo button SW8 for 
obtaining an echo effect of the voice input from the microphone, a 

30 start or play button SW9 for playing the selected musical 
accompaniment, a stop button SW10 for interrupting the play of the 
musical accompaniment in order to change the title of the 
se lect ion , and a power switch SW11 for supplying power to the 
system by enabling power source 23, which is powered by a power 

35 supply, which may be an internal battery. 
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Inputs from the key matrix 2 and the timing pulses qenerated 
by the X-tal oscillator 3 are provided to the microprocessor 4, 
which in turn performs overall system control in accordance with 
the program routine which will be described below. Microprocessor 
5 4 stores the data corresponding to the selected musical 
accompaniment into the memory 5. At the same time, the 

microprocessor 4 provides a serial data output signal, a clock 
signal and a LCD load signal to the LCD driver 6 selectively via 
the internal data bus 50 and generates a seven-segment display of 
10 the functional status on the display panel 7. 

When the microprocessor 4 selects a particular data item, 
such as accompaniment music, among the stored data in ROM package 
1 or ROM package la through the internal data bus 50 t the selected 
data is written to or read from the memory 5 via the multiplexer ft 
15 and decoder 10, while the output data is latched by the D-flip 
flop 9. The output signals, that is the chip selection signals 
YMl , YM2 from the decoder 10 and a read and write signals RD3 , WR4 
from the multiplexer 8, are provided to the dual sound source 
controller 11 via the internal data bus 90. Dual sound source 
20 control 11 comprises two melody integrated circuits (ICs) 11a and 
lib, an oscillator 11c, and two digital to analog (D/A) converters 
lid and lie. Responsive thereto, the melody ICs 11a and lib 

generate rhythm signals stereophonica 1 1 y based on the retrieved 
musical data from the ROM package 1 or la. The output signals of 
25 the melody integrated circuits 11a and lib are each sampled 
through D/A converters Ua, lie to obtain analong signals 
corresponding to the original musical accompaniment. The outputs 
from the D/A converters lid. He are amplified through the 
amplifiers 12, 12a, as required by the radio frequency modulator 
30 20. 

Fig. 6 depicts a detailed circuit diagram of the frequency 
modulator section of the device 70. Audio inputs from the 

external input 13, supplied by an external microphone or from the 
internal microphone 15 are provided to the voltage amplifiers 14. 
35 16 which include transistors Ql , Q2, respectively, in order to 
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obtain a proper input level. Each amplified audio input signa 
filtered by way of two transistors Q3. Q4 of the frequency filter 
17. and properly shaped through the tone controller 18 which 
includes a transistor Q5. resistors R2. R3 and capacitors C2. C3 . 
5 The audio input signal, which is selectively shaped relative 

to its 'hlgh'or Mow' level tone, is supplied to the RF modulator 
20. which also receives the output signal from the echo generator 
19. Generator 19 is of conventional design and includes a clock 
19a and a bucket bridge device 19b and generates an echo sound of 
10 delayed low noise output for the time constant which is determined 
by a variable resistor VR1 . a capacitor CI and a resistor Rl . 

An echo sound is produced only when the echo button SW8 of 
the key matrix 2 is actuated. 

The amplified audio input signal from the voltage amplifiers 
15 14 or 16 is controlled to enhance its differential gain and phase 
through the gain controller 21 which consists of the divider 
resistors R4 and R5. Subsequently, the S/N ratio of the signal is 
increased by removing noise components through the noise filter 22 
which consists of the combination of resistors and capacitors 
20 R6.C4 and R7 . C5 shown in Fig. 6. The processed audio signal is 
mixed with and echo sound selectively produced in the echo 
generator 19. and the controlled audio input "signal and the 
reproduced musical accompaniment signal from the amplifiers 12 and 
12a are simultaneously provided to the RF modulator 20. which 
25 converts the audio input signal into the radio frequeney 
designated to be of a conventional FM band by way of an IFT coil 
LI and a transistor Q6. The radio frequency signal is then fine 
tuned in RF modulator 20 by a reactor coil L2 and a transistor Q7 . 
Finally, the FM modulated output signal carrying the human voice 
30 and musica 1 accompaniment can be transmitted through the antenna 
24. and received by FM receivers tuned to the output frequency of 
the device. 

In this embodiment. the power supply voltage from the 
internal battery (for example 9V)is directly applied to the audio 
35 amplifier and the RF modu later. and an operating voltage < Vcc > of 

12 



PCT/KR94/00050 

5V is supplied to the other part of the circuit by way of a 
voltage requlator IC in the power supply 23 when the power switch 
SV1 l in the key matrix 2 is actuated. 

Fig. 7 depicts a flow diagram representative of . program 
S instructions executed by the microprocessor 4 of Fig. 4 for 
carrying out the control functions in accordance with this 
invention. In step 100, a determination is performed as to 
whether the proper power source, a 9V battery in the embodiment, 
is included. If the required power is not available, then a 
10 charge or replacement of the proper power source is required in 
step 101. If the power switch SW1 1 is detected to be in a 'ON* 
state in step 102, them microprocessor 4 provides in step 103 a 
data signal LCD DATA t a clock signal LCD CLK, a load signal LCD 
LDP to the LCD driver 6 and displays "1" in the display panel 7, 
15 representing normal operating voltage Vcc supplied from the power 
supply 23. 

In order to use the m i crophone/RF signal generator, 
additional steps are required to be performed. These steps 
include activating the remote FM receivers and amplifiers in step 
20 104 and tuning to the predetermined frequency in step 105 (for 
example 98.1 ± 1 MHz or 100±1 MHz) and adjusting the proper 
volume level of the amplifier in step 106. If the numeric key 
inputs from the key matrix 2 designating the desired song title is 
received in step 107, one of the ROM packages 1 or la is selected 
25 according to the condition of SV7 by the multiplexer 8 and the 
corresponding stored data is retrieved by way of the data bus 90. 
A determination is made whether the play button SV9 is actuated in 
step 108, and if the play button is ON, the stored musical data 
are read out by selectively latching the data through the D-Flip 
30 Flop 9 in step 109. 

The retrieved digital data from the ROM packages 1 or la are 
provided to the melody ICs 11a, lib of t he dual sound source 
controller 11 through the multiplexer 8. The melody ICs 11a lib 
produce outputs of stereophonic rhythem on the basis of the output 
35 from the oscillator 11c, to be supplied to the respective D/A 

13 
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converters lid. He in which the data are sampled and converted 
into analog signals. The analog outputs are supplied to the 
amplifiers 12a,12b and the amplified analog musical accompaniment 
signals are supplied to the RF modulator 20 in step 110 for 

5 converting them into the FM radio frequency signals to be 
transmitted through the antenna 24. 

The subsequent step 111 determines whether a signal exists 
on the voice inputs from the external or internal microphone. If 
the user desires to sing to a musical accompaniment retrieved from 

10 the memory of the invention, the voice input signal is mixed with 
the musical accompaniment signal at step 112. 

If the stop button SV10 in the key matrix 2 is actuated in 
step 113 during the above operation, the playing of the selected 
musical accompaniment is stopped in step 114. In step 115, if the 

15 musical tone of the accompaniment is desired to be changed, and 
the musical interval controlling key SW2 is actuated, then the 
tone of the tune is adjusted to the desired value during the play 
of the music. The control adjustment up and down keys SW3 and SV4 
are operated to select the proper level in step 116. 

20 If the rhythm speed controlling key SW1 has been actuated in 

step 117, the operation of adjustment up and down keys SV3 and SW4 
allows the rhythm speed to be faster or slower by pushing the 
respective key as many times as required in step 118. In the 

coures of the above musical interval and rhythm speed controlling 
. 25 process, the microprocessor 4 performs a display process showing 
the adjustment value through the display panel 7. 

In step 119, if it is found that the echo button SW8 is 
actuated for obtaining an echo effect of the voice input from the 
microphone, an echo sound signal produced by the echo generator 19 

30 is applied to the RF modulator 20 and mixed with the demodulated 
signal in step 120. In step 121, if it is found that the ROM 
package designation key SV7 is actuated and the extensible ROM 
packages la are provided, the desired extensible ROM package is 
selected by way of the multiplexer 8 in step 122, and the 

35 selection of the desired musical accompaniment is permitted. Each 
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ROM package may contain a particular type of music, such as 
country or pop, nay be a collection of favorite songs, or aay be 
from a particular artist or artists. There are many variations 
for the contents of the ROM packages. 

5 If the continuous play key SW6 is actuated in step 123, the 

sequential playing of the accompaniment music stored in the ROM 
packages 1 or la is performed in step 124 without the need for a 
selection of a song title. The device 70 according to the present 
invention can selectively process the audio input signals 

10 containing a voice and the retrieved musical accompaniment to 
provide a mixed signal and transmit them on a FM channel in a 
stereophonic manner. This configuration of a self-contained 
karaoke device that is used with common FM receivers allows for 
an and portable use that can be played in a room, outdoors, or 

15 in a moving vehicle, wherever a FM receiver is located. A user 
can even sing songs accompanied by the music while walking 
outdoors and using a small portable radio to receive the 
transmitted s igna 1 s . 

Fig. 8 depicts a circuit diagram of a second embodiment of the 

20 frequency modulator section of Fig. 6. The frequency modulator 

section of Fig. 8 comprises an echo generator 30, a tone 
controller 31, a gain controller 33, a noise filter 34, a RF 
modulator 35 and an antenna 36. The echo generator 30 includes a 
bucket bridge device 30a connected with resistors Rll, R12, and 

25 capacitors Cll, C12 for generating an echo sound signal delayed 
for the time constant determined by the valueof Rll, R12 and Cll, 
C12, and for amplifying the echo sound signal by way of the 
push-pull transistors Qll and Q12. 

The echo sound output is supplied to the tone controller 31 
30 in order to control the amplification rate of transistor Q13 by 
adjusting a variable resistor VR11, and to mix with the voice 
inputs from the stereophonic microphone input terminals 32 and 
32a. The echo sound output signal is also controlled by a 
transistor Q14 relative to the voice input level. 
35 A voice input signal mixed with the echo sound, when 
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selected, is provided to the gain controller 33 which includes an 
operational amplifier 0P1 having a feedback loop consisting of a 
resistor R13 and a capacitor C13. a volume adjusting variable 
resistor VR2. and a filter which consists of resistors R14. R15 
5 and capacitors C14. CIS. The amplified input signal processed by 
the operational amplifier 0P1 maintains a proper volume leve by 
the adjustment of a variable resistor VR2. The voice input signal 
is then divided into stereophonic audio signals MIC-Land MIC-R by 
the filter. 

10 The stereophonic audio signals MIC-L and MIC-R are mixed 

with the reproduced musical accompaniment signals IN-L and IN-R. 
respectively, which are passed through a noise filter consisting 
of resistors R16. R17 and capacitors C16. C17. This mixed signal 
is fully amplified by a audio amplification IC 34a. and is 

15 converted by the RF modulator 35 and fine tuned by a radio 
frequency generated from an oscillator consisting of an inductor 

Lll and a transistor Q15. 

Thus, the modulated output signal carrying the human voice 
and melody accompaniment can be trasmitted through the antenna 36. 
. 20 and be able to be received by common FM receivers within range of 
the transmission. The power supply voltage from the internal 
power source. a 9V battery in this embodiment, is directly applied 
to the audio amplifier and the RF modulator, and by way of a 
voltage regulator in the power supply (not shown), an operating 
25 voltage (Vcc) of 5V is supplied to the other part of the circuit 
when the power switch SWU in the key matrix 2 is actuated. 

The foregoing merely illustrates the principles of the 
invention. It will thus be appreciated that those skilled in the 
art will be able to devise numerous systems and methods which. 
30 although not explicitly shown of described herein, embody the 
principles of the invention and thus fall within the spirit and 

scope of the invention. 

For example, the device according to this invention can be 

manufactured with equivalent integrated chip devices for each 

functional section that will result in a more compact size system 
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This will help enable the system to be easily transported 
and allow a user to carry it in one hand. 
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Claims 

1. A portable music performance device comprising : 

storing means containing data representing musical accompaniments 
5 for a a multiplicity of songs ; retrieving means for retrieving 

the musical accompaniment data and generating a first signal 

representative of the musical accompaniment; microphone means for 

generating a second signal responsive to an audio input signal; 

processing means for mixing said first and second signals to 
10 produce a third signal; and means for transmitting said third 

signal as an RF signal capable of being received by a radio 

rece i ver . 

2. A device according to claim 1, wherein the storing means 
further includes song identifier data associated with the musical 

15 accompaniment data for each song and further comprising control 
means operable by a person for accessing a selected song by 
selecting the proper identifier data. 

3. A device according to claim 2, wherein said control means 
comprises a key matrix for inputting a song indentifier and 

20 adjusting accoustic characteristics of said audio input signal. 

4. A device according to claim 1, wherein the musical 
accompaniment data is stored in the storing means in digital form. 

5. A device according to claim 4, wherein said storing means 
comprises a ROM package. 

25 6. A device according to claim 5, wherein the ROM package 

includes an outlet plug to accept other separate ROM packages. 
7. A device according to claim 1, wherein said retrieving means 
includes a microprocessor for performing predetermined control 
operations. 

30 8. A device according to claim 1, wherein said processing means 
further includes a tone controller. 

9. A device according to claim 1, wherein said processing means 
further includes a dual sound source controller for adjusting the 
rhythm speed of the musical accompaniment. 
35 10. A device according to claim 1, wherein said processing means 
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further includes an echo generator. 

11. A device according to claim 1, wherein said processing means 
further includes a gain controller. 

12. A device according to claim 1, wherein said processing means 
5 further includes a noise filter. 

13. A device according to claim 1, wherein said transmitting 
means includes a RF modulator for converting said third signal 
into a modulated radio frequency signal and an antenna for 
transmitting said radio frequency signal. 

10 14. A device according to claim 1, wherein the storing means is 
a ROM package having the musical accompaniments and associated 
title numbers stored therein in the form of digital signals; the 
retrieving means includes a key matrix for selecting a desired 
song title number and for providing control signals for adjusting 

15 coustic characteristics of the audio signal, the retrieving means 
includes a m icroprocessror for performing predetermined control 
operations in accordance with the program routine stored in the 
microprocessor's internal memory when inputs from the key matrix 
are received and for selecting the musical data stored in the 

20 memory through a multiplexer and decorder; and the device 

further includes a display panel for displaying functional status 
of the system through a LCD driver . 

15. The device according to claim 14, wherein the processing 
means futher includes: A dual sound source controller for 

25 generating rhythm signals stereophonical ly on the basis of 
retrieved musical data from the ROM package latched by a D-filp 
flop through two melody ICs; voltage amplifiers for 

amplifying audio inputs from external input terminal connected to 
an external microphone or from an internal microphone; a tone 

30 controller for shaping waveforms of the amplified audio input 
signal ;an echo generator for selectively generating an echo sound 
of a delayed low noise output with respect to the audio input 
signal; a gain controller for enhancing the differential gain and 
differential phase of the audio input from the voltage amplifiers; 
35 and a noise filter for increasing the signal to noise ratio of 
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the output signal of the gain controller by removing noise 
components contained in the output signal. 

16. A device according to claim 15, wherein the transmitting 
means includes a RF modulator for converting the audio input 
signal mixed with the echo sound selectively produced in the echo 
generator and the reproduced musical accompaniment signal from the 
dual sound source controller into a radio frequency signal 
modulated to be transmitted through an antenna. 

17. A device according to claim 16, wherein the ROM package has 
an outlet plug for inserting separte ROM packages. 

18. A device according to claim 17, wherein said key matrix is 
comprised of numeric keys 0 to 9 for selecting a desired song 
title number, a rhythm speed controlling key, a musical interval 
controlling key, an adjustment up and down keys for adjusting the 
rhythm speed and the tone at the desired value when the music is 
in play, a reset button for restoring the system to its normal or 
initial state when it encounters troubles in operation or mistakes 
in selecting a key.a continuous play key for continuously playing 
the accompaniment music stored in the ROM package without 
selection of a song title, a ROM package designation key for 
selecting any one of the separate ROM packages, an echo button for 
obtaining the echo effect of the voice input from the microphone, 

a start or play button for the playing of the selected musical 
accompaniment, a stop button for interrupting the play of the 
musical accompaniment, and a power switch for supplying the power 
source to the system from an internal battery, 

19. A device according to claim 16, further comprising a 
frequency modulator which includes the echo generator having a 
bucket bridge device for generating an echo sound signal and for 
amplifying the echo sound signal by way of a push-pull transistors 
the tone controller for controlling the amplification rate of 
the echo sound signal by adjusting a variable resistor of the 
echo generator and for mixing the voice inputs from the 
stereophonic microphone input terminals, the gain controller 
having an operational amplifier, a volume adjusing variable 
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resistor, and a filter consisting of resistors and capacitors for 
allowing the amplified input signal through the operational 
amplifier to have a proper volume level by adjusting the variable 
resistor and for dividing the voice input signal into stereophonic 

5 audio signals through the filter, and the RF modulator for mixing 
the stereophonic audio signals with the inputs of the reproduced 
musical accompaniment signals passed through a noise filter 
consisting of resistors and capacitors and for fine tuning by a 
radio frequency generated from the oscillator consisting of an 

IO inductor and for transmitting the modulated output signal carrying 
the human voice and melody accompaniment through the antenna. 

20. A device according to claim 19, wherein said RF modulator 
converts the audio input signal mixed with the reproduced musical 
accompaniment into a radio frequency designated to one of the 

15 conventional FM channel frequencies, and the radio frequency 
signal is then fine tuned and transmitted through the antenna, so 
that can be received by common FM receivers. 

21. A device according to claim 16, wherein said RF modulator 
converts the audio input signal mixed with the reproduced musical 

tO accompaniment into the radio frequency designated to one of the 
conventional FM channel frequencies, and the radio frequency 
signal is then fine tuned and transmitted through the antenna, so 
that is can be received by common FM receivers. 
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